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(54) Replaceable cartridge for a printer including resident memory with stored message 
triggering data 



(57) A method for controlling an inkjet apparatus (1 ) 
empioys a pluggable module (14.30) winich includes a 
memory (20.34), the inkjet apparatus (1) being connect- 
ed to a computer/display arrangement (1 0). The method 
includes the steps of: determining when the pluggable 
module (14,30) has been installed in the inkjet appara- 
tus (1); detemiining if a printer driver indication in the 
module memory (20,34) notes a newer driver procedure 



than the current driver procedure being used with the 
inkjet apparatus (1); and if yes, displaying a message 
indicating availability of the newer driver procedure. The 
method further enables the occurrence of a low ink in- 
dication from a pluggable ink module (14) to automati- 
cally cause the display of a reorder message. The meth- 
od also enables any selected message included in the 
memory (20,34) to be autonr^tically displayed upon in- 
sertion of the pluggable module (14,30). 
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Description 

FIELD OF THE INVENTION 

This invention relates to printers and. more partic- 
ularly, to a replaceable consunr>able part therefor with a 
resident memory which includes means for causing a 
message or messages to be triggered for display upon 
occurrence of an event or upon installation of the part. 

BACKGROUND OF THE INVENTION 

Substantially all present-day copiers, printers, plot- 
ters, etc., require entry of usage, calibration and other 
data. In regards to ink jet printers, it has been proposed 
that printheads incorporate a parameter menrrary for 
storage of operating parameters to be used by the print- 
er for calibration purposes. Such parameters include: 
drop generator driver frequency, ink pressure and drop 
charging values (see •Storage of Operating Parameters 
In Memory Integral with Print Head", Lonis. Xerox Dis- 
closure Journal, Volume 8, No. 6, November/December 
1983, page 503). 

U. S. Patent 5.1 38,344 to Ujita. entitled "Ink Jet Ap- 
paratus and Ink Jet Cartridge Therefor', indicates that 
an ink-containing replaceable cartridge can be provided 
with an integral information device (i.e.. a resistor ele- 
ment, nnagnetic medium, bar code, integrated circuit or 
ROM), for storage of information relating to control pa- 
rameters for an ink jet printer. 

U. S. Patent 5.365.312 to Hillmann et al.. entitled 
'Arrangement for Printer Equipment Monitoring Reser- 
voirs that Contain Printing Medium", describes the use 
of memory devices with integral ink reservoirs for stor- 
age of ink consumption data (for use by a coupled ink 
jet printer). European patent EP 0 720 916. entitled "Ink 
Supply Identification System for a Printer" describes the 
use of an ink supply having an integral EEPROM which 
is utilized to store data regarding the identity of the ink 
supply and its fill level. 

The prior art further teaches the use of consumable 
parts with integral memory for use in electrophotograph- 
ic printers. In U. S. Patent 5,021.828 to Yamaguchi et 
al., entitled "Copying Apparatus having a Consumable 
Part", a loner cartridge is disclosed which includes a 
memory for storing data regacding to the state of con- 
sumption of loner in the cartridge. U. S. Patents 
4,961,088 to Gilliland el al.; 4,803,521 to Honda; 
5,184,181 to Kurandoet al.; and 5,272,503 to LeSueur 
et ai. all describe various replaceable toner cartridges 
for use in electrophotographic printers. Each cartridge 
incorporates a memory device for storing parameter da- 
ta regarding the cartridge. 

Ink jet printers, consumables therefor and software 
usable therewith are continuously being improved. A 
continuing problem in the marketing of such devices, 
consumables and software is informing the purchasing 
public of the improvements, their availability, price, and 



how they relate to both currently and previously availa- 
ble products. Further, when a consumable is exhausted, 
the user must either have a readily available replace- 
ment or know where to go to acquire a replacement. Of- 

5 ten. data regarding sources for replacements is con- 
tained in manuals and pamphlets which accompany the 
consumable and which are easily mislaid or lost. 

Accordingly, it is an object of this invention to pro- 
vide a replaceable cartridge for use in an ink jet appa- 

^o ratus. which cartridge includes memory with a user mes- 
sage trigger that triggers communication of a user mes- 
sage and is activated upon the occurrence of an event. 

It is another object of this invention to provide a re- 
placeable cartridge for use in an ink jet apparatus, which 

15 cartridge includes memory with a user message that is 
displayed upon installation of the cartridge. 

SUMMARY OF THE INVENTION 

20 A method (or controlling an inkjel apparatus em- 
ploys a pluggable module which includes a memory, the 
inkjet apparatus being connected to a computer/display 
arrangement. The method includes the steps of: deter- 
mining when the pluggable module has been installed 
25 in the inkjet apparatus; determining if a printer driver in- 
dication in the module memory notes a newer driver pro- 
cedure than the current driver procedure being used 
with the inkjet apparatus; and if yes, displaying a mes- 
sage indicating availability of the newer driver proce- 
30 dure. The method further enables the occurrence of a 
low ink indication from a pluggable ink module to auto- 
matically cause the display of a reorder message. The 
method also enables any selected message included in 
the memory to be automatically displayed upon inser- 
ts tion of the pluggable module. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of an inkjet printer (with 
40 cover removed) which incorporates the invention. 

Fig. 2 is a block diagram of the inkjet printer of Fig. 
1 , showing replaceable elements therefor, including an 
ink cartridge and a printhead. 

Fig. 3 is a block diagram showing connection of the 
45 components within the inkjet printer ot Fig. 1 . 

Fig. 4 is a logic flow diagram of the method of the 
invention which enables display of a driver update mes- 
sage. 

Fig. 5 is a logic flow diagram of the method of the 
so invention which enables display of replaceable module 
reorder data. 

Fig. 6 is a logic flow diagram of the method of the 
invention which enables either display of a stored mes- 
sage in memory or an input of a data to enable adjust- 
ss ment of an inkjel service station in the inkjet apparatus. 
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DETAILED DESCRIPTION OF THE INVENTION 

Fig. 1 illustratesa perspective view ot an Inkjet print- 
er 1 which incorporates the invention. A tray 2 holds a 
supply of input paper or other print media. When a print- 
ing operation is initiated, a sheet of paper is fed into 
printer 1 and is then brought around in a U-diredion to- 
wards an output tray 3. The sheet is stopped in a print 
zone 4 and a scanning cartridge 5, containing plural re- 
movable color printheads 6 is scanned across the sheet 
for printing a swath of ink thereon. The process repeats 
until the entire sheet has been printed, at which point it 
is ejected onto output tray 3. 

Printheads 6 are. respectively, fluidically coupled to 
four removable ink cartridges 7 holding, for example, cy- 
an, magenta, yellow and black inks, respectively. Since 
black ink tends to be depleted most rapidly, the black 
ink cartridge has a larger capacity than the other ink car- 
tridges. As will be understood from the description which 
follows, each printhead and ink cartridge is provided 
with an integral memory device which stores data that 
is used by printer 1 to control its printing operations and 
to present messages via a display for user review. 

In Fig. 2. a host processor 10 connects to inkjet 
printer 1 and provides both control and data signals 
therefor Host processor 10 is adapted, in the known 
manner, to receive a menruDry media cassette 12 which 
includes operating program data for control of inkjet 
printer 1 . 

As indicated above, inkjet printer 1 is capable of re- 
ceiving a plurality of pluggable ink cartridges containing 
one or more colors for use by the printhead. Ink cartridge 
14 includes a reservoir 15 which holds a supply of ink, 
- a fluidic coupler 16 and an electrical connector 18. both 
of which couple to mating connectors within inkjet printer 
1 upon installation of ink cartridge 14. A memory chip 
20. installed on ink cartridge 14. is coupled to connector 
18 and upon insertion of ink cartridge 14, is electrically 
coupled to a microprocessor within inkjet printer 1. 

A printhead 30 also includes a fluidic coupler region 
32, a resident memory 34 and an electrical connector 
36 which makes connection to memory 34, as well as 
other sense and control devices within printhead 30. 

Fig. 3 illustrates interconnections between a micro- 
processor 40, which controls the operation of inkjet 
printer 1, ink cartridge 14 and printhead 30. An ink flow 
path 42 provides a flow path between ink cartridge 14 
and printhead 30. 

Memory chip 20 on ink cartridge 14 includes a va- 
riety of parameters recorded therein, some of which are 
specifically derived for use with the specific ink con- 
tained within caruidge 14 and others of which are em- 
ployed, more generally, for control of ink printer 1. Mem- 
ory chip 20 also includes a further category of data which 
enables messages to be automatically displayed to a 
user upon occurrence of either a predetermined event 
or upon initial installation of ink cartridge 1 4 into ink print- 
er 1. For example, one such message may be an indi- 



cation of availability of new printer driver software that 
is a newer version than the printer driver installed on 
inkjet printer 1 ; a message indicating a need for replace- 
ment of ink cartridge 14 upon the determination of a low 

s ink level therein and a further display the reorder part 
number and address from which the part can be or- 
dered; a message regarding a new product offering 
which is displayed upon initial insertion of ink cartridge 
14; or parameters to be used by inkjet printer 1 to control 

10 operation of an integral service station therein. 

Turning to Fig. 4, the logic flow diagram shown 
therein illustrates the procedure of the invention when 
memory chip 20 includes a new printer driver identifier 
code. Upon installation of the new ink cartridge (decision 
box 50). microprocessor 40 causes the data recorded 
on memory chip 20 to be read, including any new printer 
driver identifier code recorded therein (box 52). The new 
printer driver identifier code is then compared with the 
identifier code of the current printer driver installed in 

20 printer 1 to determine if the new identifier code indicates 
a more recent printer driver version than the current 
identifier code. This determination can be readily made 
by (i) assuring that each kJentifier code includes a date 
portion that indicates the date of release of the identifier 

25- code, a later released code version being more updated 
than an earlier released version or (ii) by just assuring 
that version numbers increase sequentially. 

If the new printer driver identifier code is not rnore 
recent than the current identifier code, the procedure 

30 ends. If. by contrast, the new printer driver identifier 
code is more recent than the identifier of the current 
printer driver code, the procedure moves to box 56 
wherein a message is displayed on display screen 44. 
indicating availability of the new printer driver. A listing 

35 is may also be provided of either an internet address or 
a telephone number where the new printer driver can 
be ordered. Further, the data read from the memory car- 
tridge can automatically cause the printer's host proc- 
essor to connect to the manufacturer's Intemet website, 

40 where the user would have the opportunity of directly 
downloading an updated driver. 

All of the above actions take place autonnatically up- 
on insertion of ink cartridge 14 into ink jet printer 1 and 
require no action by the user, other than installation of 

4S the ink cartridge. Since ink cartridges are replaced rel- 
atively often, the printer driver availability message is 
assured of gening to a targeted group of users who al- 
ready have an ink jet printer that is adapled to utilize the 
updated printer driver software. 

50 In Fig. 5, a procedure is illustrated which enables 
printer 1 to display a message indicating a low ink level 
in ink cartridge 1 4; to provide a reorder part number, and 
to print out an order blank upon a customer input In spe- 
cific, microprocessor 40 monitors the level of remaining 

55 ink in ink cartridge 14 (box 60) on a continuing basis, 
using an ink level monitor built into the cartridge. Upon 
occurrence of a tow ink indication from the level monitor 
(decision box 62). microprocessor 40 causes display 
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screen 44 to display a low ink warning and, in addition, 
a reorder pari number Upon selection by the user of an 
order option (decision box 66), which may occur by the 
user "clicking" on the reorder part number indicated on 
display screen 44. printer 1 is caused to output an order s 
sheet with all of the necessary details to accomplish an 
order of a replacement ink cartridge (box 68). As further 
alternatives, an Internet website could be automatically 
accessed to enable entry of an immediate order; the 
computer could prompt the user for his/her zip code and fO 
then provide information regarding a nearest dealer to 
contact, etc.. 

In Fig. 6. several further examples of message/data 
outputs from memory cartridge 20 are illustrated. When 
a new ink cartridge is installed (decision box 70), micro- 
processor determines whether a mailbox flag is or is not 
set (decision box 73) . If the flag is set. a mailbox mes- 
sage may be accessed from memory 20 and displayed 
on display screen 44 (box 74). The mailbox message 
may notify the user to contact the manufacturer (over 20 
the internet or via telephone) for receipt of a promotion, 
service, user hints, free offers, additional product offer- 
ings, etc. 

In addition to causing a message to be displayed 
for user viewing, the invention also enables data to be 25 
downloaded from memory 20 into microprocessor 40, 
for control of processes within printer 1. As is known to 
those skilled in the art, an inkjet printer employs a "serv- 
ice" station to enable continued and reliable operation 
of an inkjet printhead. The service station (not shown in 30 
the drawings) provides both a wiping action and a cap- 
ping action when the printhead is in the park position. 
Various details of the service station operation are con- 
trolled by parameters stored within firmware housed in 
microprocessor 40. 

Thus, as shown in Fig. 6. upon installation of the 
new ink cartridge (box 70), microprocessor 40 deter- 
mines whether the sen/ice station flag is set in memory 
20 (decision box 76). If yes. a sen/Ice station control pro- 
cedure identifier is accessed from cartridge memory 20 ^0 
(box 78). That identifier is then used to address firmware 
within microprocessor 40 which stores various parame- 
ters to be used in conjunction with the operation of the 
service station. Thereafter, each time a service station 
requires operation, the new routine identifier is em- -^5 
ployed to access new parameters for control of the serv- 
ice station operation. 

II should be understood thai the foregoing descrip- 
tion is only illustrative of the invention. Various alterna- 
tives and modifications can be devised by those skilled so 
in the art without departing from the invention. For in- 
stance, a language designation code can be stored in 
mennory 20 and upon installation, automatically read 
out. If the driver/user interface in the printer utilizes a 
different language, a query could be displayed to the us- ss 
er enabling a choice to be made regarding the language 
of further message displays. Thus if the cartridge is pur- 
chased in a Spanish speaking country and used on a 



printer in an English speaking country, the user will be 
offered the opportunity to alter the language in which 
user messages are displayed. Accordingly, the present 
invention is intended to embrace all such alternatives, 
modifications and variances which fall within the scope 
of the appended claims. 



Claims 

1. A method for controlling a printing apparatus (1) 
which employs a pluggable module (14,30) includ- 
ing a memory (20,34), said printing apparatus (1) 
coupled to a processor/display arrangement (10). 
the method comprising the steps of: 

determining, upon insertion of said pluggable 
module, (14,30) if a driver identifier stored in 
said memory (20,34) indicates a more updated 
driver version than acurrent driver verskDn used 
to control said printing apparatus; and 

if the driver identifier stored in said memory 
(20.34) indicates a more updated driver ver- 
sion, communicating to said user an availability 
of said more updated driver version. 

2. The method of claim 1. wherein said pluggable 
module comprises a replaceable ink cartridge (14). 

3. The method of claim 1 . comprising the further step 

of: 

connecting said processor/display apparatus 
(10) to an internet website to enable acquisition 
of said updated driver version. 

4. The method of claim 3. comprising the further step 
of: 

enabling a down load of said updated driver ver- 
sion to said processor/display apparatus (10). 

5. The method of claim 1 . wherein said communicating 
step provides a visual or audio signal via said com- 
puter/display (10) arrangement to indicate said 
availability. 

6. A method for communicating to a user of a printing 
system (1) which employs a pluggable module 
(14,30) including a memory (20.34), the printing 
system (1 ) adapted to couple to a print data source 
(10), the method comprising the steps of: 

upon occurrence of an event, accessing data 
from said memory (20,34) and determining if 
communication data for causing a message to 
be communicated is output from said memory; 
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if such communication data is accessed, auto- 
matically communicating said message for us- 
er review, without requiring user intervention, 5 

The method as recited in daim 6L, wherein said 
event comprises an insertion of said pluggable 
module (14,30) into said printing system (10). 

10 

A replaceable module (14.30) whose installation in- 
to a printing system (1 ) provides an end user with a 
message, said printing system (1 ) including a print 
data source (10). said pluggable module (14.30) 
comprising: ^ 

a memory element (20.34); 

connector means (18.36) for coupling said 
memory element (20,34) to a processor (40) in 20 
said printing system (1), said memory element 
(20,34) including parameters which, upon be- 
ing automatically accessed by said processor 
(40), cause a message to be communicated for 
user review, without requiring user intervention. 

The replaceable module (14,30) as in claim 8, 
wherein said message is encoded on the memory 
element (20.34). 

30 



35 



40 



45 



so 



55 



BNSOOCJD; <£P 0a7830SA2_L> 



5 



EP 0 878 305 A2 




EP 0 878 305 A2 



^14 /15 



[ \ 

INK I 
CARTRIDGE | 

I 



16^ 



\ ^18 



\ 



INK JET 
PRINTER 



12 



OC 



HOST 
PROCESSOR 



10 




FIG.2 



BNSOCX:iD: <EP 087B305A2J_> 



7 



EP 0 878 305 A2 



20 



42 



32 



INK FLOW PATH 



MEMORY | - 




"^14. INK 
CARTRIDGE 



18 



30 



PRINTHEAD 



MEM. I 



34 



c 



36 



r 



40 



MICRO- 
PROCESSOR 







HOST 
PROCESSOR 






DISPLAY 
SCREEN 



PRINTER 



10 



44 



FIG.3 



DO 



12 



BNSOOCID <=P 097930SA2.t_> 



EP 0 878 305 A2 



NO, 



NEW INK cartridge: installed? 



YES 




50 



READ NEW PRINTER DRIVER 


ID 


CODE 







52 



END y 



NO/ 



NEW ID CODE MORE RECENT 
THAN CURRENT ID CODE 




DISPLAY AVAILABILITY OF 
NEW PRINTER DRIVER 

LIST INTERNET ADDRESS OR 
PHONE No WHERE 
NEW PRINTER DRIVER 
CAN BE OBTAINED 



56 



DRIVER UPDATE 

FIG.4 



BNSOOCIO: <e? Oe78305A2_l_> 



EP 0 878 305 A2 



NO. 



MONITOR REMAINING INK 
IN INK CARTRIDGE 



LOW INK? 



60 




DISPLAYiLOW INK WARNING 
AND 

REORDER PART No. 



64 



NO. 



USER SELECTS ORDER? 




66 
YES 



FIG.5 



10 

S^SOOCIO: <EP 037e30SA2 J.> 



EP 0 878 305 A2 



NO. 



NEW INK CARTRIDGE INSTALLED? 




70 
YES 



NO. 



MAIL BOX FLAG SET? 




72 
YES 



NO/ SERVICE STATION FLAG \YES 

SET? 




76 



ACCESS SERVICE STATION ROUTINE ID 
FROM CARTRIDGE MEMORY 



78 



- USE ROUTINE ID TO ACCESS 
NEW PARAMETERS FROM PRINTER ROM 
EACH TIME SERVICE STATION ROUTINE 
IS EXECUTED 



80 



FIG.6 



(19) 



Europaisches Paten tamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 0 878 305 A3 



(12) 



EUROPEAN PATENT APPLICATION 



(88) 


Date of publication A3: 


(51) intci.^: B41J 2/05, B41J 2/175 




02.12.1698 Bulletin 1998/49 




(43) 


Date of publication A2: 






18.11.1998 Bulletin 1998/47 




(21) 


/^plication number: 98303378.8 




(22) 


Date of filing: 30.04.1998 




(84) 


Designated Contracting States: 


• Chitders, Winthrop D. 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


San Diego, CA 92127 (US) 




MC NL PT SE 


• Axtell, James P. 




Designated Extension States: 


Portland, Oregon 97201 (US) 




AL LT LV MK RO SI 


• Bullock, Michael L. 






San Diego, CA 92128 (US) 


(30) 


Priority: 14.05.1997 US 856262 




(74) Representative: Colgan, Stephen James et al 


(71) 


Applicant: Hewlett-Packard Company 


CARPMAELS & RANSFORD 


Palo Alto, California 94304 (US) 


43 Bloomsbury Square 






London WC1 A 2RA (GB) 


(72) 


Inventors: 




• 


Benjamin, Trudy 






Portland, Oregon 97220 (US) 





(54) Replaceable cartridge for a printer including resident memory with stored message 
triggering data 



CO 

•< 

m 
o 

CO 
00 

1^ 

00 

o 
□. 

LU 



(57) A method for controlling an Inkjet apparatus (1) 
employs a pluggable module (14.30) which includes a 
memory (20.34), the Inkjet apparatus (1) being connect- 
ed to a computer/display arrangement (1 0). The method 
includes the steps of: determining when the pluggable 
module (14,30) has been installed in the Inkjet appara- 
tus (1); determining if a printer driver indication in the 
module memory (20.34) notes a newer driver procedure 
than the current driver procedure being used with the 
Inkjet apparatus (1); and if yes. displaying a message 
indicating availability of the newer driver procedure. The 
method further enables the occurrence of a low ink In- 
dication from a pluggable ink module (14) to automati- 
cally cause the display of a reorder message. The meth- 
od also enables any selected message included in the 
memory (20,34) to be automatically displayed upon in- 
sertion of the pluggable module (14.30). 
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